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(57) Abstract: The present invention relates to a tyre 
designed to be fitted on the driving axles of a motor vehicle 
for medium or heavy transport. This tyreis provided with 
a tread (3) comprising a plurality of full-depth transverse 
grooves (9) and four circumferential series of inclined 
incisions (5, 6. 7. 8) which delimit five circumferential 
rows of lugs, namely two axially outer rows (11, 12). two 
intermediate rows (13, 14), and one central row (10) lying 
essentially across the equatorial plane. Each transverse 
groove (9) extends across the whole width of tread, and 
consists of a central portion (20), located between a pair 
of consecutiv e lugs (19) of the central row (1 0), and a 
pair of lateral portions (21, 22), located between pairs of 
consecutive lugs (40) of the intermediate and shoulder rows. 
The two lateral portions (21. 22) of each transverse groove 
are staggered circurnferentially with respect to each other 
and penetrate into the body of the central row (10) of lugs. 
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TYRE FOR VEHICLE WHEELS, PARTICULARLY FOR MEDIUM AND 
HEAVY KCTOR VEHICLES SUCH AS LORRIES AND SIMILAR 

DESCRIPTION 



The cresen: invention relates to a tyre for motor 
vehicles, ana more particularly to a tyre for heavy motor 
vehicles such as lorries and" similar, used both or: roads 
ancf • or. roach ground such as that generally present in 
10 quarries and/cr on building sites . 

More particularly, the present invention relates c; tyres 
to c-_ use: "on the driving axles, generally the rear 
axles, : : ch-r aforesaid vehicles. 

15 

In the remainder or" the present description and in the 
following claims, the expression " elastomer ic material" 
is intended tc denote a rubber mixture as a. whoie, in 
other words one containing at least one base polymer, 
20 reinforcing fillers, and further process additives such 
as accelerators, anti-ageing agents and cross 1 1 n kmc 
agents used for manufacturing and curing the tyre. 



As is Known, medium and heavy motor transport vehicles, 
such as lorries, are generally fitted with tyres whose 
types differ according to whether they are to be fitted 
on axles of the driving type or of the driven type, this 
differentiation being due to * the difference in 
performance and behavioural characteristics required from 
tyres according to the axles on which they are fitted. 



For example, the tyres fitted or. the driven axles are 
primarily required to have a high directional stability, 
low abradability, to provide good mileage, and high tear 
35 resistance, together with a good grip and lateral 
roadholding on rough ground, for example on muddv and/or 
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sandy ground. 

To achieve these objectives, use is made of tyres having 
a tread of the type called "grooved", in other words a 
tread provided with grooves of the circumferential type, 
with a rectilinear or zigzag configuration, which form on 
the tread a plurality of circumferential ribs, in other 
words a plurality of continuous circumferential ribs 
which normally do- not have transverse incisions extending 
over their whole width. 



1C 



a 
bv 



On the other hand, tyres fitted on the driving wheels 
have a tread of what is known as the "block" type, since 
a plurality of blocks is provided, formed by 
combination of circumferential grooves intersected 
15 transverse grooves, of considerable width; the dimensions 
and orientation of these transverse grooves have a 
considerable effect on the gripping action exerted by the 
tread on the ground. 

20 Tyres fitted on the driving axles are generally required 
to have high traction and good roadholding, particularly 
on loose ground such as that normally present in quarries 
and/or on building sites. 

25 A further requirement, increasingly manifested on the 
market and in the legislation of various countries, is 
for a significant reduction in the noise threshold of the 
tyre during its normal use on road routes. In this 
respect it is known that tyres of the "block" type 

30 generally have a higher noise level than tyres of the 
"grooved" type. 

A tyre for medium and heavy motor transport vehicles is 
also generally required to have high regularity of wear, 
35 a good mileage, and high tear resistance, together with a 
tread design capable of effectively expelling stones 
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and/or debris which may be trapped within the grooves 
formed in the tread. 

This is because the continued presence of such stones 
5 and/or debris may cause perforations in the tread and, 
over a period of time, give rise to irreversible damaqe 
to the underlying belt layers. 

An example of the documents known in the prior an and 
10 relating to tyres of the "block" type for medium and 
heavy motor transport vehicles is Italian patent No. 
1,24 5,773 in the name of the present applicant. 

This patent describes a tread comprising at lease four 
15 rows of blocks delimited by at least three 
circumferential grooves of different widths, the 
narrowest two being located laterally, on opposite sides 
of. the equatorial plane of the tyre, in an axially 
outward position, and by a plurality of oblique 
20 transverse grooves connecting adjacent pairs of 
circumferential grooves. 

In this embodiment, the narrow groove separating the two 
lateral rows of blocks on each shoulder of the tyre is 
25 characterized in that it has a width of not more than 2.5 
mm and a depth not exceeding that of the oblique 
transverse grooves, while the blocks of the two lateral 
rows are staggered circumf erentially with respect to each 
other, so that each block of each row is next to two 
consecutive, blocks of the adjacent row. 



30 



In a different embodiment: described in this document, two 
additional, axially inner,, circumferential grooves are 
also provided; these delimit a circumferential rib on 
35 whose sides are formed oblique transverse grooves 
extending to the equatorial plane, in such a way as to 
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impart to this rib the appearance of two adjacent rows of 
blocks . 

The blocks of all the rows have an ordered configuration, 
5 in that all the longitudinal sides of the blocks 
belonging to a given row are positioned in two planes 
parallel to the equatorial plane. 



10 



In a further embodiment, the two rows of blocks of the 
central rib are joined together to form a single row . of 
blocks passing through the equatorial plane. In a further 
embodiment, the blocks of the central rib have an 
essentially hexagonal shape. 

15 Another tyre for lorries, known from US Patent 4,412,574, 
has a tread which comprises two blocks adjacent in the 
transverse direction, one being longer than the other, 
and such that the shorter block follows the longer one, 
followed in the circumferential direction by another two 

20 adjacent blocks whose order is the reverse of the 
preceding ones: in other words, the longer block follows 
the shorter block. This configuration is repeated over 
the whole longitudinal extension of the tread: These 
pairs of blocks are delimited, by transverse grooves which 

25 extend between the shoulders of the tread. 

The applicant has tackled the problem of improving the 
traction of a tyre of the "block" type for medium and 
heavy motor transport vehicles without adversely 
30 affecting the other desired characteristics mentioned 
above, such as the mileage, the silent running and the 
tear resistance. 

The applicant has found that the traction of a tyre of 
35 the "block" type can advantageously be increased by 
providing the tread with a plurality of transverse 
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grooves which extend from one shoulder of the tyre to the 
other, each groove being such that it comprises a pair of 
full-depth lateral portions which come to occupy part of 
the central body of the tread, which is normally used for 
5 the formation of the central blocks. 

The applicant has found that these full-depth lateral 
portions of the said plurality of transverse grooves 
represent optimal traction elements for gripping the 

10 ground. Additionally, in order to maintain the "block" 
characteristic in ail areas of the tread, and therefore 
also in the central area of the tread, while ensuring a 
high mileage, the applicant has found that it is helpful 
to interconnect the said lateral portions of the 

15 transverse grooves by means of a central portion whose 
depth is less than that of the two lateral portions, and 
in any case is a few millimetres. 

This is because providing a central transverse grooved 
20 portion of limited depth makes it possible to ensure a 
high mileage, since adjacent blocks of the central row of 
the tread are more firmly fixed together, thus opposing 
in a more effective way the deforming forces exerted on 
the tread by the ground. 

25 

This configuration imparts properties of robustness and 
abrasion resistance to the central row of blocks, while 
allowing this row of blocks to bend elastically in the 
circumferential direction to absorb the roughness of the 
30 ground . 

The applicant has also found that it is possible to 
achieve more silent running of the tread by making use of 
particular configurations of the said central portion of 
35 each transverse groove, in such a way that, the lateral 
portions of this groove are staggered with respect to 
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each other. 

In one of its aspects, the present invention relates to a 
tyre for medium and heavy motor transport vehicles, to be 
used on the driving axles of the said motor vehicles, 
comprising: a carcass structure including a central crown 
portion and two sidewalls; a belt structure associated 
coaxially with the said carcass structure; a tread 
extending coaxially around the said belt structure and 
moulded with a relief design comprising a plurality of 
transverse grooves, which delimit a corresponding 
plurality of transverse ribs, and at least two 
circumferential series of incisions inclined with 

respect to the circumferential direction and formed in 
the said transverse ribs to delimit at least three rows 
of blocks, namely two axially outer rows and a central 
row essentially lying across the equatorial plane of the 
said tyre, each block having an essentially polygonal 
shape delimited by two longitudinal sides extending in an 
essentially circumferential direction and two front and 
rear transverse edges, the axially outer ends of the said 
two longitudinal sides of the blocks of the said central 
row lying on two planes parallel to each other and 
parallel to the said equatorial plane at a predetermined 
25 constant distance w, characterized in that each 
transverse groove extends over the whole width W of the 
said tread and comprises a central portion, located 
between a pair of consecutive blocks of the said central 
row, and a pair of lateral portions, the said lateral 
30 portions being located between respective pairs of 
consecutive blocks of the said two axially outer rows, 
and having, along their respective mid-lines, a depth and 
transverse width which are greater than the depth and 
transverse width of the said central portions and of the 
35 sa 4 d at least . two circumferential -series of inclined 
incisions . 



20 
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According to the present invention, the said two lateral 
portions of each transverse groove are preferably 
staggered with respect to each other in the 
5 circumferential direction, and the axially inner ends of 
the said lateral portions of the said transverse grooves 
lie cn two planes which are parallel tc each other and 
parallel to the said equatorial plane, the said parallel 
planes lying within the said central row of blocks at a 
10 distance of wj<w from each other. 

Preferably, the depth and width of the said central 
portion are less than the corresponding dimensions of zne 
said a-: least two circumferential series of inclined 
15 incisions. 

In a further embodiment, the tyre according to the 
invention comprises two further circumferential series of 
inclined incisions, located axially outside the said at. 
20 least two circumferential series of inclined incisions, 
the plurality of the said circumferential series of 
inclined .incisions forming a total . of five rows of 
blocks, namely one central row lying across the said 
equatorial plane, two shoulder rows and two intermediate 
rows located between the said central row and the said 
shoulder rows. 
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Further characteristics and advantages will be more 
clearly evident in the light of the description of a 
preferred embodiment of the present invention. 

This description, given below, relates to the attached 
drawings, provided solely for the purpose of explanation 
and without any restrictive intent, in which: 

Fig. 1 shows, in partial cross section, the structure 
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of a tyre according to the invention; 
Fig- 2 shows a partial plan view of a tread according 

to the invention; 
Fig. 3 shows a partial cross section of Fig. 2, 
5 through, the plane following the line I'II-A-B-C- 

D-III; 

Fig. 4 shows a partial cross section of Fig. 2 through 

the plane IV-IV; 
Fig. 5 shows a partial cross section of Fig. 2 through 
the plane V-V; 

Fig. 6 shows a partial cross section of Fig. 2 through. 

the plane VI-VI; 
Fig. 7 shows a partial cross section of Fig. 2 through 
the plane VI I -VII; 
15 Fi< 3- 8 shows a partial cross section of Fig. 2 through 
the plane Viii-vili; 
Fig. 9 shows a partial cross section of Fig. 2 through 

the plane IX-IX; 
Fig. 10 shows a partial cross section of Fig. 2 through 
the plane X-X; 

Fig. i: shows a succession of gripping edges, in a 
given pitch and for a given direction of 
travel, applied to the partial plan view of 
Fig. 2. 

25 

Figure 1 shows a tyre for motor vehicles, designed to be 
fitted on the rear driving wheel of a motor vehicle for 
medium or heavy load, for example of a lorry of the type 
used in quarries and/or on building sites. The 

30 dimensional parameters indicated below relate, purely by 
way of example, to a tread associated with a new 
prototype tyre of the 13 R 22.5 specification, where 13 
indicates the maximum width, in other words the maximum 
chord, of the tyre, expressed in inches, the said tyre 

35 being fitted, on the recommended rim and inflated to its 
nominal operating pressure. However, the ranges of the 
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cited values relate to the generic tyre according to the 
invention. 

The tyre 100 comprises a carcass of toroidal shape, 

' 5 generally consist ing of a single reinforcing p ly i 

provided with metTl cords lying in radial planes, Tn 
other words containing the axis of rotation of the tyre. 
The ends of the carcass 1 are turned axially, from the 
inside towards the outside, around two metal annu lar 
10 5° res — — Sq ually known as bead cores, which form Th e 
reinforcement of the beads , in other words of the 
radially inner edges of the said tyre. As is known, the 
beads enable the tyre to be fitted on the corresponding 
fitting rim C. In Fig. 1, the tyre 100, of the tubeless 
15 type, is fitted on a rim * of what is known as the 
"cnannei" type, in which the supporting bases for the 
beads of the tyre diverge conical! y outwards at an angle 
w of approximately 15°. A tread 3 of elastomeric 
material, within which is formed a relief pattern 
20 providing the ground contact of the- tyre 100, is 
positioned on the crown of the said carcass 2. The tread. 
3, and the design imparted to it, must be such as to 
provide the aforesaid tyre with good traction, high 
mileage, silent running and regularity of wear. The tread 
3 has a predetermined thickness and is delimited by an 
outer surface, designed to contact the ground, and an 
inner surface placed in contact with a strip 3' made from 
elastomeric material and designed to promote the 
necessary adhesion between the elastomeric material of 
30 the tread 3 and what is known as the belt package 4a, 4b, 
4c. ' ~ 
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The aforesaid belt package is a circumf erentially 
inextensible annular reinforcing structure, placed 
between the carcass 1 and the tread 3. Generally, the 
belt package comprises at least two radially superimposed 



BNSOOCID <WO OI39994A1 J_> 



{ 

WO 01/39994 



PCT/EP00/11896 



layers 4a, 4b of rubberized fabric, provided with 
internal metal reinforcing cords. In each layer 4a, 4b, 
the said cords are placed parallel to each other, and 
cross over the cords of the adjacent layer; preferably, 
5 these cords are placed symmetrically with respect to the 
equatorial plane of the tyre. Preferably, the aforesaid 
belt package has a further, third layer 4c of metal cords 
of the high-elongation type, wound ci rcumf erent ial 1 y or. 
the underlying belt layers, or only in the axially. outer 

10 positions, in such a way that it is wound round only the 
edges of the aforesaid underlying layers. This further 
layer performs the function, of opposing the forces, 
■ acting'-' in the tyre in operating conditions, which are 
related to inflation pressure . and to centrifugal force, 

15 and imparts the necessary handling properties, 
parr icuiariy during cornering. 

Fig. 2 shows, in a partial plan view, the tread 3 in one 
embodiment of the present invention., This tread 3 

20 comprises a plurality of circumferential grooves 9, which 
extend over the whole width W of the said tread 3 ana 
which delimit a corresponding plurality of transverse 
ribs 50, and four circumferential series of incisions 5, 
6/ 7 / 8 which are inclined with respect to the 

25 circumferential direction and are formed in the said 
transverse ribs 50 to form five rows of blocks, namely 
one central row 10 lying across the equatorial plane Y-Y, 
two shoulder rows 11, 12 located at the edges of the said 
tread 3, and two intermediate rows 13, 14 contained 

30 between the said central row 10 and the shoulder rows 11, 
12. 

More specifically, in the embodiment shown in Figure 2 . 
the mid-line axes 31, 32 of the axially inner series of 
.35 incisions 5, 6 are parallel - to . each other and inclined ac 
an angle a to the circumferential direction. Preferably 
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the said angle a is in the range from 5° to 15°. 

According to the aforesaid embodiment, the mid-iine axes 
33, 34 of the axially outer series of incisions 7, 8 are 
5 parallel to each other and inclined, in a direction 
opposite that of the aforesaid mid-line axes 31, 32, at 
an angle p to the circumferential direction. Preferably 
the said angle p is in the range from 10° to 20°. 

10 Each transverse groove 9 comprises a central portion 20, 
lying across the equatorial plane Y-Y and delimited by 
two consecutive blocks 19 belonging to the aforesaid 
central row IC, and two lateral portions 21, 22, linked 
to the central portion 20 on opposite sides of the 

15 equatorial plane Y-Y and delimited, respectively, by two 
consecutive blocks 40. of the intermediate rows 13, 14 and 
two consecutive blocks 30 of the shoulder rows 11, 12. 



20 The said blocks 19, 30, 40, whose sequence 'forms the 
aforesaid plurality of transverse ribs 50, have shapes of 
the polygonal type which are delimited by a pair of 
essentially longitudinal sides 15, 16 and by a pair of 
edges, a front one 17 and a rear one 18, where the 

25 direction of rolling of the tyre is indicated by F 
(Figure 2). In the rows of intermediate and shoulder 
blocks positioned on one side of the equatorial plane Y- 
Y, the aforesaid front and rear edges of adjacent blocks 
30, 40 belonging to a single transverse rib 50 are in 

30 positions which are the inverse of each other with 
respect to the circumferential direction. This means, for 
example, that the front edge 17 of the block 30, when 
rotated through 180°, is essentially identical to the rear 
edge 18 of the block 40. The same relationship is also 

35 established between the rear edge, 18 of. the block 30 and 
the front edge 17 of the block 40. Furthermore, as shown 
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in Figure 2, the blocks belonging to the intermediate 
rows positioned on opposite sides of the equatorial plane 
Y-Y have front and rear edges which are inverted with 
respect to each other. For example, the front edge 17 of 
5 a block AO of the intermediate row 13 has an essentially 
pointed shape identical to the shape of the rear edge 18 
of a block 40 of :he intermediate row 14 . A similar 
situation is found in the case of the blocks belonging to 
the shoulder rows positioned on opposite sides of the 
10 equatorial plane Y-Y. For example, the front edge 17 of a 
block 30 of the shoulder row 11 has a shape identical to 
that of the rear edge 18 of a block 30 of the, shoulder 
row 12 . 

15 Additionally, the axiaily outer edges of the longitudinal 
sides 15, 16 of the blocks 19 belonging to the central 
row 10 lie in two planes k, V which are parallel to each 
ether and parallel to the equatorial plane Y-Y . The 
distance between the aforesaid planes k, k' is constant 

20 and equal to w. 

The mid-line axes 35, 36 of rhe two lateral portions 21, 
22 respectively of the transverse groove 9 have a zigzag 

25 configuration delimited by a sequence of three 
rectilinear portions; additionally, the mid-line 36 of 
the lateral portion 22 of the said transverse groove 9 is 
rotated through 180°, relative to the circumferential 
direction, with respect to the mid-line 35 of the lateral 

30 portion 21. 

In the embodiment shown in Figure 2, the shapes and sizes 
of the transverse grooves 9 are identical to each other. 



35 



As stated above, the axiaily inner ends of the lateral 
portions 21, 22 of each transverse groove 9 are joined to 
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the ends of the corresponding central portion 20. 
Additionally, the said axially inner ends of the lateral 
portions 21, 22 are spaced from each other by a distance 
w x <w, and are also circumf erent ially staggered with 
respect to each other by a predetermined distance w 2 . 



\ 
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For some embodiments of the present invention, Table 1 
shows the preferred ranges of the aforesaid values w, w: 
and w : , and their ratios to the overall width W of the 
tread 3 and to the pitch p of the repetition of the 
relief design of the aforesaid tread in the' 
circumferential direction. 



Table 1 



Value 


Preferred range 
of values 


w (mm) 


72 - 80 


w/W 


0.25 - 0. 35 


w : (mm) 


30-32 


wi/W , 


0.115 - 0. 125 


w: (mm) 


40 - 55 


w 2 /p 


0. 6-0.7 
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Additionally, the lateral portions 21, 22 of each 
transverse groove 9 have a depth h and width 1 (see 
Figures A and 5) , measured orthogonally to the mid-lines 
35 and 36 respectively, which are greater than the 
corresponding dimensions of the central portion 20 of the 
said transverse groove 9 and of the aforesaid inclined 
incisions 5 , 6, 7,8. 

In fact, if the depths of the central portion 20 of each 
transverse groove 9 and of the inclined incisions 5, 6 
and 7, 8 are indicated, respectively, by hi (see Figure 
6), h : (see Figure .7), and h 3 (see Figure 8), the said 
depths are less than h and, more precisely, it is found 
that h : <h^<h2<h. ' 

In the embodiment shown in Figure 2, the central portion 
2.0 of the transverse grooves 9 and the inclined incisions 
5, 6, 7 , 8 also have the same width li. 



20 



For some embodiments of the present invention, Table 2 
shows preferred embodiments of the aforesaid values of 
depth and width of the transverse grooves 9 and of the 
inclined incisions 5, 6, 7, 8. 



25 



Table 2 



Value 


Preferred range 
of values 


h ( mm ) 


18 - 24 


1 (mm) 


15 - 22 


i/p 


22% - 26% 


hi ( ITUTi ) 


2-6 


h; (mm) 


7-15 


h3 (mm) 


A - 10 


lj (mm) 


3-8 



Preferably, h is equal to 21 mm, 1/p is equal to 24%, 
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is equal to 3 mm, h- is equal to 9 mm, h 3 is equal to 6 
mm, and 1. is equal to 2. 5 mm. 

The blocks 40 of the intermediate rows 13, 14 and the 
5 blocks 30 of the shoulder rows 11, 12 have an essentially 
pentagonal shape, while the blocks 19 of the central row 
10 are essentially in the shape of paral lei ograrr.s , 
elongated in the circumferential direction.. More 
particularly, the said blocks 19 have a configuration 
10 determined by a diagonal d running . between the axialiy 
inner ends of the essentially longitudinal sides 15, 16, 
the said diagonal d forming an angle y with, the 
circumferential direction. Preferably, the said angle y is 
in the range frorr. 22° to 35°. 

15 

The design of the tread 3 according to the present 
invention, as shown clearly in Figure 2, is such that the 
portion to the right of the equatorial plane Y-Y 
corresponds exactly to. the portion to the left of the 
20 said plane, rotated through 180° with respect to the 
equatorial plane. 

Consequently, the tyre according to the invention does 
not have a preferred direction of travel. 



25 
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In the tread 3 according to the present invention, the 
lateral portions 21, 22 of the transverse grooves 9 
extend to occupy part of the central area of the said 
tread. By way of example only, in the embodiment shown in 
Figure 2 the two lateral portions 21, 22 represent 87% of 
the width W of the tread 3. More particularly, the 
difference w-w, provides a measurement of the extent to 
which the aforesaid lateral portions 21, 22 extend into 
the central row 10. 

Consequently, since these lateral portions also occupy 
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part -of the central area of the tread, and since, as 
stated above, the length 1 and the depth h of these 
lateral portions are markedly greater than the length and 
depth of the central portion 20 and of the inclined 
5 incisions 5, 6, 7 and 8, tnese aspects enable the 
properties of traction and lateral roadholding of the 
tyre according to the invention to be advantageously 
enhanced. 

10 It should also be pointed out that the aforesaid increase 
in traction is achieved withouz adversely affecting the 
mileage of the tyre, owing to the particular robustness 
of the central row 10. 

15 In fact, as shown in Figures 2, 3 and 6, the central 
portion 20 of each transverse groove ' 9 has dimensions 
(depth and width) which are considerably . smaller than 
those of the lateral portions 21, 22. 

20 In one embodiment of the invention, for example, the 
central portion 20 has a depth of 3 nun, while the lateral 
portions 21, 22 have a depth of 21 nun. 

This means that the central row 10 acts as a solid 
25 continuous rib, in spite of the presence of the blocks 
19, since, owing to the very limited depth (3 mm) of the 
central portion 20, the aforesaid blocks are firmly fixed 
to the base of the rib and essentially without flexural 
mobility, which is a primary cause of wear of the tread 
30 design. 

The resulting row of central blocks can effectively 
withstand the stresses exerted on the tyre by the ground, 
and can therefore yield a high mileage. 

3 5. _ .. . . ~ 



Moreover, the staggering of the lateral portions 21, 2\ 
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of each transverse groove 9 in the circumferential 
direction (this staggering being indicated by the value 
w r ) imparts a considerable tear resistance to the blocks 
19 of -the central row 10. 

5 

This is because, as shown m Figure 2, the staggering w : 
between the axially inner ends of the lateral portions 
21, 22 corresponds to a width 1 0 of each block 19 which is 
greater than wj. This means that, owing to the presence of 

10 the circumferential staggering w 2 and therefore owing to 
the inclined configuration of the blocks 19 with respect 
to the equatorial plane, these blocks have a larger 
quantity of elastomeric material than they would have if 
this circumferential staggering were not present. The 

15 aforesaid larger quantity of elastomeric material of the 
blocks 19 imparts to these blocks a higher resistance to 
the mechanical stresses exerted by the ground on the 
tread 3 in operating conditions. 

20 As shown by Figure 2, the blocks and grooves of the tread 
according to the present invention are linked together by 
portions of the curvilinear type having radii of 
curvature preferably in the range from 2 nun to 10 mm, and 
more preferably from 4 mm to 8 mm. The presence of these 

25 links of the curvilinear type is particularly 
advantageous in terms of uniformity and wear of the tyre. 

The tread according to the invention also has 
advantageous characteristics of low noise. 

30 

Figure 11 shows a partial plan view of a tread 3 
according to the invention, in the embodiment shown in 
Figure 2. The said Figure 11 shows a plurality of lines 
positioned perpendicularly to the equatorial plane Y-Y, 
35 representing the advance of the impact edges of the tread 
of the ryre on the ground during the travel of the tyre. 
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With reference to the direction of rolling F of Figure 
11, the advance of the impact edges shows, for example, 
that the lateral portion 22 of the transverse groove 9 
5 starts to grip when a corresponding lateral portion 2i of 
the same transverse groove 9 has practically terminated 
its gripping action. It. can also be seen that two 
separate transverse grooves are gripping simultaneously 
when one of the two is in the final gripping phase and 
10 the other is in the initial gripping phase. 

The said transverse grooves 9 therefore tend to operate 
in succession, preventing the development of 
discontinuities, for example in respect of performance in 
15 terms of roadhoiding and noise, due to a simultaneous 
entry arid/or exit of different ground gripping elements. 

This means that the continuous traction of the tread., is. 
advantageously ensured in any direction of travel of the 
20 tyre, thus improving the comfort, stability of travel and 
mileage. 



Together with the aforesaid noise reduction, the 
progressive gripping of the ground by the traction 
25 elements ensures a more regular wear of the tread, with a 
consequent increase in the mileage of the tyre according 
to the invention. 

As mentioned . above in the present description, the 
30 incisions 5 and 6 have a greater depth than the incisions 
"7 and 8. For example, in a particular embodiment, the 
incisions 5 and 6 have a depth of 9 mm, while the 
incisions 7 and 8 have a depth of 6 mm, whereas the 
maximum depth of the transverse grooves 9 is 21 mm. The 
35 depth of the incisions 5, 6 is therefore chosen in such a 
way that for half of the life of the tyre the 
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intermediate blocks 40 are released from the adjacent 
central blocks 10, improving the flexibility of the tread 
3, while the depth of the incisions 7, 8 is chosen in 
such a way as to make the shoulder blocks 3C intearal 
with the adjacent intermediate blocks 40, thus improving 
the tear resistance of the tread 3 according to che 
invention. 

Additionally, the shape and dimensions of the transverse 
grooves S are chosen in such a way as to make them self- 
cieaning, to remove stones and/or debris which may be 
trapped in the said grooves during the travel of the 
tyre . 

This result is achieved by using a high value of the 
15 minimum width 1 and by providing the said transverse 
grooves with lateral walls which converge towards the 
base, the said walls forming an angle of at least 30° 
betweer. them. 



10 



20 



25 



35 



More particularly, in order to ensure optimal self- 
cleaning of the said transverse grooves, the width of 
these grooves increases (see Figure 2) at the shoulder 
ends . 



It is clear, therefore, that the present invention has 
made it possible to integrate into the tread design 
certain design characteristics which oppose each other - 
each being negative with respect to at least one of the 
different behaviours required from the tyre, since it is 
30 positive only in respect of a single aspect of its 
behaviour - in a synergic combination, which provides an 
exclusively positive overall outcome, in other words one 
equal to or better than that found in known tyres, in 
respect of any aspect of the behaviour on the road. 



A person skilled in the art, having understood the 
invention as described above, will be capable of making 
all the necessary choices, variations and modifications 
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of the variables associated with the invention, tc 
resolve the specific technical problem faced by him, in 
other words to give priority to one specific aspec: of 
behaviour (for example aquaplaning rather than silent 
5 running, by increasing the depth of the inclined 
incisions, or the traction rather than the wear, bv 
increasing the depnh and/or width of the transverse 
grooves, etc.) according to the severity of the operating 
conditions and/or the particular type of application of 
10 the vehicle which is to be fitted with the tyres 
according to the invention. 
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-2.7 
CLAIMS 

1. Tyre for vehicle wheels, particularly for driving 
wheels of heavy load vehicles, comprising: a carcass 
structure including a central crown portion and two. 
axially opposed sidewalls; a belt structure 
associated coaxially with the said carcass 
structure; a tread extending coaxially around the 
said belt structure and moulded with a relief design 
comprising a plurality of transverse grooves, which 
delimit a corresponding plurality of transverse 
ribs, and at least two circumferential series of 
incisions inclined with respect tc the 
circumferential direction and formed in the said 
15 transverse ribs to delimit at least three rows of 

blocks, namely two axially outer rows and a central 
row essentially lying across the equatorial plane of 
the said tyre, each block having an essentially 
polygonal shape delimited by two longitudinal sides 
20 extending in an essentially circumferential 

direction and two front and rear transverse edges, 
the axially outer ends of the said two longitudinal 
sides of the blocks of the said central row lying on 
two planes parallel to each other and parallel to 
25 the said equatorial plane at a predetermined 

constant distance w, characterized in that each 
transverse groove extends over the whole width W of 
the said tread and comprises a central portion, 
located between a pair of consecutive blocks of the 
30 said central row, and a pair of lateral portions, 

the said lateral portions being located between 
respective pairs of consecutive blocks of the said 
two axially outer rows, and having, along their 
respective mid-lines, a depth and transverse width 
35 which are greater than the depth and transverse 

width of the said central portions and of the said 
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at least two circumferential series of inclined 
incisions. 

2. Tyre according to Claim L, characterized in that the 
5 said two lateral portions of each transverse groove 

are staggered with respect to each other in the 
circumferential direction. 

3. Tyre according to Claim i, characterized in that the 
10 axially inner ends of the said two lateral portions 

^ of the said transverse grooves lie on two planes 

which are parallel to each other and parallel to the 
said equatorial plane, the said parallel planes 
lying within the said central row of blocks at a 
*5 distance of w x <w from each other. 

4. Tyre according to Claim 1, characterized in that the 
depth and transverse width of the said central 
portion are less than the corresponding dimensions 

20 of the said at least two circumferential series of. 

inclined incisions. 

5. Tyre according to Claim 1, characterized in that the 
distance w between the said axially outer ends of 

25 the said two longitudinal sides of the said blocks 

of the central row is not less than 25% of the width 
W of the said tread. 

6. Tyre according to Claim 5 f characterized in that the 
30 said distance w is in the range from 72 mm to 80 mm. 

7. Tyre according to Claim 3, characterized in that the 
said distance wi between the said axially inner ends 
of the said pair of lateral portions of each 

35 transverse groove is in the range from 11.5% to 

12.5% of the width W of the said tread. 
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8. Tyre according to Claim 1, characterized in that the 
depth of the said pair of lateral portions is in the 
range from 18 nun to 24 mm. - 

5 

9. Tyre according to Claim 1, characterized in that the 
transverse width of the said pair of lateral 
portions is in the range from 15 mm to 22 mm. 

10 10. Tyre according to Claim 1, characterized in that the 
transverse width, of the said pair of lateral 
portions is at least in the range from 22% to 26% of 
the value of the pitch p of the design of said 
tread . ; 

15 

11. Tyre according to Claim 2, characterized in that the 
axially inner ends of the said pair of lateral 
portions are staggered with respect to each other in 
the circumferential direction by a value in the 

20 range from 60% to 70% of the said pitch p. 

12. Tyre according to Claim 2, characterized in that the 
axially inner ends of the said pair of lateral 
portions are staggered with respect to each other in 

25 the circumferential direction by a value in the 

range from 4 0 mm to 55 mm. 

13. Tyre according to Claim 1, characterized in that the 
width in the axial direction of the said central 

30 portion is not more than 32 mm. 

14. Tyre according to Claim 1, characterized in that the 
depth of the said central portion is not more than 6 
mm . 



15. Tyre according to Claim 1, characterized in that the 
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width of the said at least two circumferential 
series of inclined incisions is not more than 8 mm. 

16. Tyre according to Claim 1, characterized in that the 
5 maximum depth of the said at least two 

circumferential series of inclined incisions is 15 
mm. . - 

17. Tyre according to Claim 1, characterized in that the 
10 widths of the said at least two circumferential 

series of inclined incisions and of the said central 
portion are equal. 

18. Tyre according to Claim 1, characterized in that it 
15 comprises two further circumferential series of 

inclined incisions, located axialiy outside the said 
az least two circumferential series of inclined 
incisions, the plurality of the said circumferential 
series of inclined incisions forming a total of five 
20 rows of blocks, namely one central row lying across 

the said equatorial plane, two shoulder rows, and 
two intermediate rows located between the said 
central row and the said shoulder rows. 

25 19. Tyre according to Claim 18/ characterized in that 
the depth of the said two further circumferential 
series of inclined incisions is less than the depth 
of the said at least two circumferential series of 
inclined incisions. 

30 

20. tyre according to Claim 18, characterized 'in that 
the depth of the said two further circumferential 
series of inclined incisions is in the range from A 
mm to 10 mm. 

35 . . ... .. .- - 

21. Tyre according to Claim 18, characterized in that 
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the widths of the said two further circumferential 
series of inclined incisions are equal to the widths 
of the said at least two circumferential series of 
inclined incisions. 

Tyre according to Claim 1, characterized in that the 
mid-line axes of the said at least two 
circumferential series of inclined incisions are 
inclined at an angle « of 5° to 15° with respect to 
the circumferential direction. 

23. Tyre according to Claim 18, characterized in that 
the mid-line axes of the said two further 
circumferential series of inclined incisions are 
inclined at an angle p of 10° to 20° with respect to 
the circumferential direction. 

24. Tyre according to Claim 18, characterized in that 
the mid-line axes of the said at least two 

20 circumferential series of inclined incisions are 

inclined with respect to the circumferential 
direction in the opposite direction to the mid-line 
axes of the said two further circumferential series 
of inclined incisions. 

25 

25. Tyre according to Claim 1, characterized in that the 
mid-line axes of the said pair of lateral portions 
have a zigzag configuration formed by a succession 
of at least three rectilinear sections. 

30 

26. Tyre according to Claim 1, characterized in that the 
mid-line axis of a lateral portion of the said pair 
of lateral portions is rotated through 180° relative 
to the circumferential direction with respect to the 

35 mid-line axis of .the other lateral portion of the 

said pair of lateral portions. 
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27. Tyre according co Claim 1, characterized in that the 
shapes and dimensions of the said transverse grooves 
are identical to each other., 

5 

28. Tyre according co Claim 1, characterized in that the 
shape of each block of the said central row is 
essentially a parallelogram having a diagonal, 
running between the axially inner ends of the said 

10 essentially longitudinal sides, which forms an angle 

y with respect to the circumferential direction. 

29. Tyre according to Claim 28, characterized in that 
the said angle y is in the range from 22° to 35°. 

15 
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